Introduction:
The amount of statistical data available on the open web is increasing exponentially so that individuals now face a 'data deluge' (The Economist 2010) . This provides both opportunities and challenges for researchers and learners in Higher Education. In order for citizens to be able to make use of this data they need to understand both the social construct of data -where data come from, how they are collected, whether they are comparable with other data and consistent over time -and have the skills to interpret and analyze them. The use of real world data in teaching and research can be seen as a real boost to Higher Education since such data are authoritative, abundant and applicable to life outside (or indeed after) academia.
The increased access to global statistics has spilled over into popular culture. In December 2010, BBC4 broadcast a programme The Joy of Stats presented by Hans Rosling. It provided an entertaining, thought-provoking, and graphical view of statistics, with Rosling's dynamic visualisation of lifespan and income in 200 countries over 200 years in 4 minutes (plotting over 120,000 data points) receiving over 3.5 million hits on YouTube (Rosling 2010) provoking considerable debate online and in the twittersphere. Raising the profile of statistics in this way is an indication of the power of statistics and visualisation methods in telling stories with and about data, taking it from the academic to the mainstream, although as
Rosling himself noted,
Having the data is not enough: I have to show it in ways that people both enjoy and understand. Rosling 2010 (0:10 into recording) Academia is one of many sectors in society where statistical literacy (Schield 2004 , Bolton 2010a 2010b ) is increasingly important. The need to improve statistical literacy in both the academic and wider population is recognized by research councils, statistical organizations and other bodies. The prospect is that more data will become available both nationally and globally as development agencies such as the UK Department for International Development (DfID) and the World Bank, one of the world's largest International Financial Institutions, are supporting programmes to increase the quality and quantity of statistics produced by developing countries. More important, both are also supporting open access to these public data.
This paper presents results from a project that set out to better understand how statistical data are being used in helping to develop quantitative skills in the UK university social sciences, focusing on the use of data accessed from ESDS (Economic and Social Data Service) International, a UK online academic data service, and from the World Bank. This contributes to the field by presenting evidence of real world data use in UK Higher Education to improve statistical literacy among social science students and by contributing to capacity building in the sector.
Work on use of secondary data sources for educational research is scarce (see Smith 2008) . Although texts exist for some social science disciplines (e.g. for Sociology see Fielding and Gilbert 2006) there is concern about statistical literacy, or quantitative skills, in social science subjects (MacInnes 2009 ).
However the delivery of these skills is thought to be uneven in the social sciences with economics and psychology tending to be better served than other disciplines in the area. The definition of social sciences is somewhat inexact but any list should include behavioural studies such as those found in Anthropology, Economics, Education, Geography, History, Law, Linguistics, Political Science and Public Administration, Psychology and Sociology. The findings of this work could be of interest to those in the social sciences who might potentially use secondary data resources in their teaching or research, or researchers in other disciplines who are interested in analysis of socioeconomic, secondary quantitative data (Cole et al. 2008) .
Background and Context

Quantitative Methods Skills Deficit in Social Sciences
The (UK) Government designated quantitative social sciences as a strategically important and vulnerable subject when it identified a skills deficit in quantitative methods HEFCE 2008 Although the cutting edge of social science research is dependent on use and analysis of real world data there is concern in the UK that there is a lack of highly trained quantitative researchers and teachers. The UK's Economic and Social Research Council (ESRC), as part of its national strategy to build a strong research base in quantitative methods in UK social sciences has been working for several years to address the skills gap through its Quantitative Methods Initiative (ESRC 2011), with an aim:
to combat the skills deficit in quantitative research methods across the social science research base [recognising that] there is a need to enhance quantitative skills across the full breadth of the 'educational lifecourse', from building new capacity at the undergraduate level to refreshing the quantitative skills of mid-career academics that teach undergraduates and supervise PhD students ('training the trainers').
ESRC 2011
Moreover, there is a great desire to improve research-led teaching in this area and build on the ESRC's investment in secondary data resources. In January 2009, the ESRC appointed a The UK provides access to a rich set of social science data resources with ESDS regarded as a jewel in the crown for the UK's social science data community. The challenge for educators in addressing quantitative literacies lies in promoting students' use of data, but the benefits in doing so can improve both academic performance and job prospects for students.
Carter 2010a.
The work reported here is therefore apposite, even more so as budgets in social sciences are under threat (Campaign for Social Science, CFSS 2011) so that social science faculties find themselves in need of delivering critical analysis skills, including the ability to solve quantitative problems, to their students in increasingly efficient ways.
Consequently, this paper has been driven by two interlinked developments; the identification of a quantitative skills deficit in UK social sciences and the remit for UK research council funded data services to support academic users, including undergraduates, in building statistical capacity in the social sciences. A mutual interest to explore data use (in actual and potential terms) resulted in a project between a data service provider to UK academics, the Economic and Social Data Service (ESDS) International service, and the World Bank as one of the data providers to the service, with the aim of working work collaboratively to explore these issues. ESDS International is especially interested in the application of lessons learned through this work to social science disciplines other than those for which they were developed. The World Bank, having opened up access to its data, is interested in learning how the data could be used in educational contexts.
The Data Deluge and Opening up of Statistical Data
The early 21 st Century witnessed a huge increase in the amount of high quality data resources available for public and academic consumption. The 'data deluge' is increasingly being used as a term to describe the issues associated with mass release of data (The Economist 2010). The getstats campaign is aimed at elected representatives, the media, education, employers and the wider public as the RSS sought to raise awareness of the benefits of statistics, and create paths to the knowledge and skills needed to make statistics fit for purpose. The getstats campaign is a response to the increasing recognition of a need for statistical literacy. Schield (2004) The ability to take data -to be able to understand it, to process it, to extract value from it, to visualize it, to communicate it's going to be a hugely important skill in the next decades, not only at the professional level but even at the educational level for elementary school kids, for high school kids, for college kids. Because now we really do have essentially free and ubiquitous data. So the complementary scarce factor is the ability to understand that data and extract value from it.
… statisticians are part of it, but it's just a part. You also want to be able to visualize the data, communicate the data, and utilize it effectively. But I do think those skills -of being able to access, understand, and communicate the insights you get from data analysis -are going to be extremely important. Varian 2009 In order for students to be able to acquire skills to achieve insight from data, and think critically about statistics as evidence for inference, they need to develop statistical literacy.
Schield discusses the the need to be able to understand the social construction of statistics, 
Examples of the use of data in Economics
The data deluge then has meant that there may have never been a better time to engage students with statistical data and a more necessary time to upskill students, future researchers and professionals to handle and analyse such data. Although economics, psychology and educational research have claims to be better served than other social sciences (Gorard et al. 2004 ) quantitative social science remains a 'strategically important and vulnerable subject'
area. The following section gives examples of how data use in economics teaching can help students develop statistical literacy through handling real world data. The two examplesboth taken from economics -are provided in order to demonstrate where good practice is already established to develop skills in one particular social science discipline; the aim being to learn from this and apply to other discipline areas. The first is a case study undertaken by ESDS International, the second from a text book on using econometrics and data for developing countries.
Teaching Econometrics. Dr Paul Turner who lectures at Loughborough University uses
international time series data in his econometrics teaching to undergraduates. The aim of his Introduction to Econometrics module is to introduce basic and more advanced techniques (regression analysis, hypothesis testing, autocorrelation, heteroskedasticity, dependence between regressors and errors; dummy variables; parameter stability; specification errors; dynamic econometric modelling; and the use of simultaneous equations in econometrics) to second year undergraduates allowing economic theories to be tested using econometric methods and through the use of real world data. He tells his students:
if there's one course they may actually make use of when they leave -it's probably going to be this one.
ESDS 2011
Having been introduced to ESDS International data each student is then assigned a project Modelling socioeconomic outcomes. Mukherjee, White, and Wuyts (1998) provide an extended example of how simple graphical methods can be used to interrogate a dataset before applying more complex, econometric methods. Their example involves cross-country data on Gross National Income (GNI) per capita, the crude birth rate, and infant mortality.
Beginning with simple histograms, they encourage students to notice the dominant feature of each data set; next they consider bivariate scatter plots, and then scatter plots of algebraic transformations of the variables , eventually leading to a model of the fertility rate that is linear in the log of GNI per capita and the square root of infant mortality. They caution students,
Results which look good at first sight may be riddled with problems if we care to look at our data more carefully Mukherjee et al. 1998, 16. These two examples illustrate how working with real world data can assist students in grappling with real world problems, and demonstrate that data are messy and need to be investigated in order to be understood. The findings section of this paper will highlight an example of statistical literacy that was presented through the project undertaken, using the measure of GDP (Global Domestic Product) as an example.
Which data?
The availability of ever increasing amounts of accessible data comes with a price.
Understanding and interpreting data however requires a set of critical skills that are in need of development. The term 'data' is used throughout here to mean 'international macrodata' or more specifically socioeconomic, secondary quantitative data (see Cole et al. 2008, 366) -in other words quantitative data that can be used for secondary analysis.
Macrodata are aggregated to a country or regional level, as opposed to microdata which are usually survey or questionnaire datasets collected from individuals, households, or firms.
Macrodata can be presented in the form of time series at monthly, or longer, frequency. They are typically collected by a national statistical offices, administrative agencies or sectoral ministries. Microdata typically record characteristics of the reporting unit, permitting analysis at the individual (sometimes household) level.
An example of international macrodata is the International Energy Agency's World Energy
Statistics which has been used to analyse, among other things, the impact of cross-national co-operation on the price of electricity provision (Boonyasana 2010 
ESDS International
As a specialist data service, ESDS International provides all UK academics and students free online access to a large, high quality socio-economic data portfolio. Details about ESDS International and how it has developed can be found in Russell et al. (2005) . Ghana, for example, has recently revised its national accounts, leading to an upward revision in GDP of more than 50 percent, which will cause it to be re-classified by the World Bank from a low-income to a lower-middle-income economy.
The Project
The project was made possible through funding under the University of Manchester's Simon Industrial Fellowship Fund for the promotion of research and teaching in the Social Sciences.
Dr Swanson of The World Bank Group took up the invitation to visit the UK to work
collaboratively with the ESDS International team on this project. This work builds on a series of presentations and papers given throughout 2010 on the use of real world data in teaching (Carter 2010a; 2010b; 2010c; 2010d) .
The project ran in the last quarter of 2010. The primary aim was to work with the World Bank to strengthen links between the service, the data providers and the data users. The move by the World Bank to provide free and unrestricted access to its databases changed ESDS
International from the principal gateway in the United Kingdom for the World Development
Indicators to being one among many potential sources, including the World Bank's own website. It was therefore timely to focus on academic users of World Bank data in order to better understand the benefits afforded through ESDS-International, and any barriers to use.
The results reported here focus on engagement with data users based on a series of visits and talks to the Universities of Manchester and Oxford and the London School of Economics and
Political Science, and interviews with data users, with a focus on the World Bank's data. It was also possible to meet with social science researchers at the ESRC's Social Science Festival, and with the ESRC's strategic advisor for quantitative methods at undergraduate level. The final presentation as part of the fellowship was at the ESDS International's annual conference through participation in a panel session on Helping to Build Statistical Capacities.
The objectives of the joint activity were as follows:
 To better understand what the academic community do with the Bank's data, why they do/or don't use it and what would help them to use it more.  To find out if users of one dataset tend to use other datasets too and if so what obstacles (if any) they face when accessing data from multiple domains.  To contribute to improving statistical literacies and capacity building; trying to learn from good practice where this exists  To take good practice from one discipline and extend into other social science disciplines if possible; to avoid 're-inventing the wheel '.  Identify users who could help to build narratives around dataset use through either case studies or contribution to the Teaching Tools area of the website through future activity.  Communicate the benefits of using international data in teaching and research across the social science community.
Methodology
A lack of information gathered from data users means the ESDS International service has to employ other methods to investigate how and why its data is utilised. Some of this is gathered as feedback from the many talks, presentations and training sessions given by the service.  principal research interests  data sources used  experience of using these databases (such as feedback on ease of use of interfaces, clarity of data content and definitions).  tools used for data management and analysis  use of international data in teaching
Results and Findings
The results reported focus on an example of statistical literacy through choice of data as presented in one of the talks, and findings from the interviews conducted with respondents.
Supplementary information was gathered from discussions with staff at other universities, for example University of Oxford through courses given on MA in Development Economics, and panel members at the ESDS International conference.
An Example of Statistical Literacy using World Bank data -GDP
The example presented here of the need to alert students to the choice of indicators for Gross Domestic Product (GDP) formed part of the presentation given in the talk at University of Manchester (Swanson 2010 ).
The assertion of Schield (2004) The two resulting graphs in Figure 1 present very different pictures of global output. Using 'GDP by exchange rate' data high income economies accounted for 76 percent of global output, but by contrast the 'GDP by PPP' data reduces their share to 57 percent, whereas that of the lower middle income group doubles from 12 to 24 percent. The reason for the shift is that PPP is the exchange rate at which the money you exchange would buy exactly the same basket of goods in both countries and as such, PPPs are necessary for making meaningful international comparisons of welfare or standards of living. However, they are not appropriate for evaluating financial resources, which must be obtained through market exchange rates. Hence it is important for students to be aware of the existence of both indicators, the conceptual differences between them and when it is appropriate to use each statistic according to the analysis being undertaken (see Swanson 2010 for further details of this example).
The Respondents
From the formal interviews respondents were chosen from a variety of backgrounds and research and learning needs. Seven of the 12 were PhD or Masters level students, one was a Research Librarian, one was a senior lecturer, one a post-doc, and two professors in their HEI. It was important to interview students as well as researchers and teachers since we were interested in the 'bottom-up' perception of the use of real world data in teaching and research as well as the 'top-down' model that was provided by the teachers themselves. Discipline areas covered were Economics and Development Economics (7), Health and Population studies (2), Statistics (1), Finance (1) and Library and Management (1). Those researching and/or teaching were interested in the following fields of research: trade, poverty, energy poverty, financial development, concept of household in developing country surveys, the impact of family planning and reproductive health on social outcomes, evasion and corruption, financial regulation and credit availability and labour markets in developing countries. This reflects a highly diverse range of topics covered by a relatively small group using international data as part of their research or teaching, representing a huge spread of substantive research topics.
Data used
The group tended to use a variety of different international data sources as well as World Indicators (WDI) data in masters-level programs where they had neither the time nor the training to undertake primary data collection. The WDI was seen as particularly useful because it contains long time series for a wide variety of internationally comparable indicators. This allows students to apply newly acquired statistical methods to a standard data set, with a particular emphasis on cross-country and panel data analysis. One institution (the LSE) plans to roll out the use of WDI data in the immediate future with a new quantitative methods first year course for undergraduates that will present case studies of current economic, political, and social issues. Students will be asked to use data (from a variety of sources) to explore these issues (naturally with less emphasis on rigorous statistical analysis but in order to explore substantive issues using data, with a view to increasing statistical literacy).
A number of interviewees from teaching and research backgrounds said that they would find it useful to have access to the World Bank's Worldwide Governance Indicators (WGI) data through ESDS International, and some requested other data or tools for accessing data (such as the World Integrated Trade Solution for the UN COMTRADE data). Several of the interviewees commented on how useful it was having all the data available in a single place and said that they recommend it to their colleagues and students. There was also evidence of research students using real world data on the recommendation of their lecturers and its previous use in taught courses while a number of respondents claimed that although they had found data available on the open web they would continue to access it through ESDS International as the principle access point to international data.
However there were some issues of usability. Although some respondents commented favourably on the ease of use of the interface, and despite the fact that lost data can be easily restored and downloaded again, some complained that the data delivery software used (Beyond 2020) is now looking 'a little outdated' and it is clear from the comments that some users find the process of downloading multi-dimensional data in a format suitable for panel analysis troublesome. This has helpfully highlighted a user support area which needs to be addressed as although it is possible to manipulate the format of the data tables prior to download some users clearly do not find the software very intuitive.
Tools and methods used
Most of those interviewed download data and export it into a separate data management and analysis tool. Tools mentioned include Excel, e-Views, SPSS, Stata, and Matlab with many first processing the data in Excel before going on to analyze it in other software. The data analysis tools used varied according to the level of the respondent, with software such as eViews and SPSS being used for teaching and STATA for research. WDI data was highlighted for being particularly useful for descriptive statistics.
Of the 12 formal interviewees, five used international data in their teaching as well as their research, six used it for their own research only and one ran training courses on library resources and how to find data. Real world international data was used to develop statistical techniques and methodologies such as ordinary least squares and multiple regression, simple plotting of data, issues of non-stationarity in time series and other more complex analyses with time series and cross sectional data. It was noted that although a number of the interviewees teach courses at 1 st year undergraduate level (such as economics, introduction to macroeconomics and maths for economics) these courses did not typically include the use of real world data. Of course this might change given the pressure to close the statistical literacy gap and it is important that data providers meet the challenge of having data that can be use at all levels from first year undergraduate to post-doctoral research work.
Academics and postgraduates interviewed reported using the data in the following ways:
Undergraduate teaching -Macroeconomic indicators are used to teach multiple regression and more complex analysis with time series and cross sectional data to level two undergraduates. -Data from WDI and IMF's IFS are reported to have 'significant use 'in undergraduate dissertations. -WDI data is used as teaching aid to identify substantive issues in undergraduate teaching. There is a widespread willingness to use data for policy formation and advocacy and one institution is committed to the planned introduction of a compulsory 1 st year undergraduate unit designed to refine research skills so that students 'think like a social scientist'. The course teaching here will be concentrated on quantitative and qualitative data using pre-prepared datasets and no analysis tools.
Postgraduate teaching -Taught postgraduate programmes use statistical packages (e.g. STATA) to investigate real world data such as the WDI. -Dissertations and independent research projects at Masters level often use WDI as a ready source of descriptive statistics, and using cross-sectional or panel data, especially in Development Economics. -PhD research training (for example on financial development and growth and in Africa) utilises WDI and ADI data. Students on these courses download data to Excel and subsequently use e-Views for analysis.
-Masters' level and Doctoral candidates make extensive use of WDI and IMF data as these students typically require large amounts of data to run regressions. -There was extensive reported use of OECD datasets at PhD level.
Other:
-A post-doctoral fellow maintains a useful "blog" on development data sets (http://sites.google.com/site/medevecon/development-economics/devecondata)
Conclusions
This work represents only the initial phase of a much deeper analysis of the use of socioeconomic secondary data sources in research and teaching. As such it has merely scratched the surface although some worthwhile findings have been identified nevertheless.
The demand for downloading data for analysis using others tools is interesting, as this helps data providers to determine the suitability of the data access platform. A lack of demand for data analysis functionality within the data delivery software would influence future development; so if users simply want to access data and process/analyse it elsewhere this prevents data providers providing more sophisticated tools. On the other hand it could be that the current platform does not support data analysis sufficiently for users, and requires development in order to facilitate wider usage. Further work would need to be carried out with users to ascertain this.
There is evidence of the data being used in teaching programmes to upskill students in statistical literacy. Two encouraging examples are the introduction of a compulsory first year course for social scientists, and the embedded provision of data access through a University
Library. Other examples of good practice tend to be focused in econometrics, supporting the perception that this subject is well served in this area, although we note that our sample was taken from the top users of ESDS International and is therefore biased towards this group. It is proposed that econometrics could serve as a beacon of good practice for the further roll-out of the use of real world data in research and teaching in order to address the statistical literacy gap in the social sciences and beyond.
Teachers and students use a variety of techniques and tools for statistical data analysis.
Sharing this information across the sector would be beneficial. The Teaching Tools area of the ESDS International website stands to benefit from collation of this information. Indeed it is tempting to call for further consolidation of teaching materials in teaching and learning repositories in order to share good practice via communities of practice throughout the sector.
There is support for the notion that a single-site aggregating data sources adds value to its development in research and teaching in social science. Clearly ESDS International has a reputation as a good place for discovery of data despite the fact that more open data is appearing on the web, including from data providers such as the World Bank. Some interviewees commented that even though data were appearing elsewhere the 'one-stop-shop' approach provided through ESDS International would continue to provide value. On a similar note it an important aspect of promoting the use of data is advocacy and support; the interviews showed that where students have been supported in their use locally through lecturers and library staff this helped give them confidence to use data in their own work.
This highlights a further important aspect for statistical literacy. Additionally the development of pre-prepared datasets might assist in teaching requirements. This could be an activity that services such as ESDS International could undertake. Several interviewees talked about having enough data to undertake statistical analyses such as multiple regression -and this knowledge could be shared with others alongside the datasets (or variable/country selections) to help teachers get started in using data themselves.
Future research
This project has given us an opportunity to start to gather evidence of use. Further work that is planned is to extend this work by following up these initial contacts to gather teaching resources and narratives (including video recordings) about data use. We would also plan to focus on research methods, so work with data users to gather more information on which methods are used with international macrodata, and whether there are limitations with these methods given the available data. It is important though to not focus exclusively on the methods, but to understand the substantive issues that researchers are investigating -this approach has proved successful in some of the activity that has been undertaken through the 
Summary
The work reported in this paper through the project undertaken with the World Bank and ESDS International has provided useful information about secondary data use in practice in social sciences in UK universities. The interviews focused on data use in econometrics and economics, reflecting the majority of researchers and teachers are, but this is to be welcomed as it helps us better understand where good practice exists. One of the primary aims of the project was to identify this in order that firstly it could be better understood and secondly it could help inform future work in extending into other social science discipline areas. The
Teaching Tools part of the ESDS International website has already started to build narratives of data use from real teachers. We can now use this evidence of use from other teachers identified through this project with the World Bank to populate the Teaching Tools resource with course plans and examples from economics and importantly other subject areas in support of building statistical capacity across the sector.
However this activity will not be without its challenges; to engage researchers from disciplines that do not traditionally deal with quantitative methods will be hard. Having a body of evidence -no matter how small -that shows this is achievable in other area will however be advantageous. Showing that using statistical data can help align universities with national strategies (such as those of the ESRC and RSS for instance) should help. Having demonstrable evidence that shows using data also helps with the higher skills agenda (see Carter 2010a) should also help encourage students to get on board. Having a bank of initial teaching resources, including teaching datasets, and methods used in different disciplines and at all levels to show how others are grappling with the data issue is a start; building on this so that it is evident across the social sciences, in related subjects such as environmental sciences, and in educational research is a longer term goal.
ESDS International will continue to align its work with the statistical literacy community, and welcome continued interaction with the World Bank and other organisations that are developing statistical capacities globally. The need for data services to demonstrate impact on the communities they serve is paramount; ESDS International is regarded as a jewel in the crown for UK social sciences and needs to be part of the endeavour to raise statistical literacies too. 
